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CONCISE EXPLANATION OF THE RELEVANCE OF 
JAPANESE LAID-OPEN PATENT APPLICATION SHO 47-21645, 
AS PRESENTLY UNDERSTOOD 

Japanese Laid-Open Patent Application SHO 47-21645 is being cited as a 
result of the following paragraphs beginning at column 1, line 48 of U.S. Patent 
No. 6,323,447 of Kondoh et al. entitled "Electrical Contact Breaker Switch, 
Integrated Electrical Contact Breaker Switch, and Electrical Contact Switching 
Method": 

. . .because the switching action of the leads is accompanied by 
mechanical fatigue due to flexing, the leads may begin to malfunction after 
some years of use, which also diminishes reliability. Japanese Patent 
Publication SHO 36-18575 and Japanese Laid-Open Patent Applications 
SHO 47-21645 and HEI 9-161640 disclose techniques for reducing this 
mechanical fatigue of the leads, lowering the contact resistance at the 
contacts, and making the relay more compact overall. 

In these publications, the switching mechanism is structured such 
that a plurality of electrodes are exposed at specific locations along the 
inner walls of a slender sealed channel that is electrically insulating. This 
channel is filled with. a small volume of an electrically conductive liquid to 
form a short liquid column. When two electrodes are to be electrically 
closed, the liquid column is moved to a location where it is simultaneously 
in contact with both electrodes. When the two electrodes are to be 
opened, the liquid column is moved to a location where it is not in contact 
with both electrodes at the same time. 

To move the liquid column, Japanese Laid-Open Patent Application 
SHO 47-21645 discloses creating a pressure differential across the liquid 
column. The pressure differential is created by varying the volume of a 
gas compartment located on either side of the liquid column, such as. with 
a diaphragm. Japanese Patent Publication SHO 36-18575 and Japanese 
Laid-Open Patent Application HEI 9-161640 disclose creating a pressure 
differential across the liquid column by providing the gas compartment 
with a heater. The heater heats the gas in the gas compartment located 
on one side of the liquid column. 

In response to the above disclosure, an English Abstract of Japanese 
Laid-Open Patent Application SHO 47-21645 was obtained from a private 
translator. The English Abstract reads: 

A fluid control relay comprising a fluid 10 with high surface tension 
and electrically conductive properties, tubes 11, 12, 13 consisting of a 
material with electrically conductive properties through which fluid 10 can 
easily pass and connected, respectively, to output terminals 16, 17, 18, 



and tubes 14, 15 consisting of a material with electrically insulating 
properties through which fluid 10 cannot easily pass, the tubes arranged in 
alternating fashion, both ends of the tubes being connected to tube 
passages 9, 9' narrower than tubes 14, 15 but consisting of the same 
material, the other end of tube passage 9 being connected to a fluid drive 
source operated by electric signals and the other end of tube passage 9' 
being connected to a structure for receiving the driven fluid thus creating a 
closed system, wherein a self-retaining function is placed between tube 11 
and tube 12 or between tube 12 and tube 13 to position the fluid 10 during 
operational recovery of the fluid drive source so as to allow or disallow 
conduction between output terminals 16 and 17 or output terminals 17 and 
18. 
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